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1 
This invention relates to machines for sharp- 
ening the angularly spaced teeth of rotait cut- 
ters in successive reciprocations of the cutter 
back and forth across the face of a grinding 
wheel. After each reciprocation and whfle the 
cutter is out of engagement with the wheel,' it 
is indexed to bring the next teoth into grinding 
position. 
The primary object is te provide a novel and 
simplified mechanism for indexing the cutter in 
proper synchronism with respect to the recipro- 
cations of the cutter support whereby to insure 
proper indexing under all conditions as well as 
te obtain precision in the positàoning of the cut- 
ter teeth. 
Another object is to provide a ieparate power 
actuator for indexing of the cutter and to con- 
trol the opemtlon thereof in a novel manner in 
response fo the motion of the cutter support. 
A further object is to provide novel mecha- 
nism for releasing the latch dog of the cutter 
support preparatory to indexing and then recon- 
ditioning the dog for reengagement to tmninate 
the indexing motion and lock the cutter. 
Stfll another object is fo provide a novel 
mechanism for controlling the operator for re- 
ciprocatàng the cutter s.upport so as to correlate 
the stmkes of the latter with the release and 
reengagement of the latch dog of the cutter in- 
dexing mechanism. 
The invention alæo residei in the novel and 
simple construction of the parts by which the 
foregoing objects are attained. 
Other objects and advantages of the inven- 
tion will become apparent from the following de- 
talled description taken in connection with the 
accompanying drawings, in which 
liguïe 1 is a front elevational view of a cutter 
shapening machine embodying the novel fea- 
tures of the pïesent invention. 
Fig. 2 is a fïagmentaïy end view of part of 
the indexing mechanism. 
Fig. 3 is a fragmentary sectional view taken 
substantially along the line '3--3 of lig. 6. 
Fig. 4 is a similaï fragmentary view showing 
a different position of the parts. 
Fig. 5 is a ragmentary ïeaï view of the spindle 
indexing mechanism with the housing theïeof 
bïoken away and showr in section. 
Fig. 6 is a section taken along the line 6--6 
of Fig. 3. 
Fig. i iæ a fragmentary vertical sectional view. 
Fig. 8 is a schematic view and hydraulic and 
electric circuit diagram. 
In the machine sh0wn in the drawings for 
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2 
purposes of illustration, sharpening of the cut- 
ter such as a gear hob I0 is effected during a 
series of reciprocations of a table I! between 
each of which the cutter is indexed to bring a 
5 succeeding row of teeth 12 into operative asso- 
ciation with the conical face of a grinding wheel 
13 which is positioned to engage the tooth faces 
along the desired plane. 
T'ne grinding wheel il mounted adjustably 
10 above the table which is supported on the 
chine bed 14 and slides back and forth on ways 
16 thereon. Herein, such reciprocation is effected 
by a fiuid motor 16 (Fig. 8) the energization of 
which from a source I of presstu-e fluid is con- 
15 trolled in the usual way by a relay valve 10 which 
in turn is actuated by fluid pressure controlled by 
a reversing valve 19 adapted to be shifted between 
opposite limit positions by dogs 20 and 21, one 
of which is adjustable along the table. T'ne fluid 
20 pressure source I may be a pump di'iven by an 
electric motor Ia which is energized through the 
switehes of a relay I initially energized by a 
switch Ic and held energized through a æwitch 
25 With the parts positioned as shown, high pres- 
sure fluid is being admitted to the right-hand end 
of the cylinder 22 to advance the table to the left. 
As the table approaches the end of its left stroke, 
the dog 2{} engages a lug 23 to shift the slide 
30 of the reversing valve fo the righb and reverse the 
connections between the cylinder and the high 
and low pressure lines 6 and 26. The table then 
moves to the right until the dog 21 encounters the 
35 lug 2 and shifts the valve slide 24 back to the po- 
sitàon shown in Fig. 8 thereby a gain reversing 
the connections to initiate movement of the table 
to the left. 
To disable the table actuator under certain 
40 conditions, t0 be described later, the flow of pres- 
stu-e fluid to the reversing valve is controlled by 
a valve 20 whose member is urged by a spring 
in a direction to interrupt the fluid flow through 
the supply line 2. When a solenoid 30 is 
45 ergized, the valve member 31 is drawn to the left 
as shown in Fig. 8 thereby opening the supply 
line 
T'ne cuiter to be sharpened is keyed te. a hori- 
zontal arbor 32 disposed pa'allel to the table 
50 tion and supported at one end on a tailstock 
on the right-hand end of the table 1 I. The other 
end of the arbor is supported by the center 
(Fig. 7) and coupled by a drive dog 36 to a spindle 
36 which projects through a headstock frame 
5 and is journaled in bearings 35 and 39 (ligs. 3 
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anoE 7) the headstoc being secured te the left 
hand end portion of the tabIe  
n the prescrit instance, power for turning of 
the spindle 36 te advance the cuiter step-by-step 
and present the successive rows of the teeth  2 te 5 
the grinding wheel 3 is derived frein an inde- 
pendent source such as an electric torque moter 
4 (Figs. 3 and ï) whose rotor 42 is keyed te the 
spindie and whose stater is secured in a cylindri- 
cal inner end portion of the headstock housing, io 
The extent of the indexing movement is deter- 
mined by entry of a latch dog 43 (Figs. 2, 3, 4, and 
5) into the outardly opening peripheral notches 
44 around the periphery of a plate or disk 
keyed te the curer end of the spindle 
trailing walls 45 of the notches are spaced accu- 
rately te correspond te the angular spaeing of the 
teeth 12 on the cutter te be sharpened and the 
dog 43 is .adapted te seat closely in the roots of 
the notches se that the cutter is positioned pre- 20 
cisely when the dog is seated in a notch. 
The dog is pivoted on a crosspin 4{} (Figs. 2, 
3, 4, and 5) mounted on the curer end of an arm 
41 on a sleeve 4 rotatably suppmoEed through 
bearings 5{} on the spindle 3{}. Through a mecha- 25 
nism indicated generally af 51 (Fig. 3) and form- 
ing the subject marrer of an application by John 
P. Scorie, Serial No. 4ï,435, led September 2, 
1948, and which issued as Patent No. 2,54ï,981, on 
ADil 10, 1951 the Çteeve  and the latch 43 30 
thereon are adapted te be turned either manually 
or automatically te vary the angular position of 
the cutter for feeding the teeth thereof toward 
the wheel or for imparting the desired lead te 
the cutting faces of the teeth. For the purpose 5 
of this application, thesleeve may .be considm'ed 
as stationary se as te hold the latch dog 43 in a 
fixed angular position. 
The latch dog 43 is disposed between and lat- 
erally s!pported by lugs 52 and an inwardly pro- 40 
jecting arm  thereon is urged by a spring 4 in 
a direction te swing the dog inwardly and thus 
cause it te enter the next notch 44 presented 
thereto in the turning of the index plate 4 fol- 
lowing withdrawal of the dog te initiate an in- t5 
dexîng movement. Such withdrawal is effected 
by Oufiward axial shifting of a ring {} (Figs. 3 and 
4) loose on the sleeve 48 and having a groove 
in which-the inner rounded end of the latch arm 
{} rides. 50 
Shifting of the ring 5 te withdraw tige latch 
dog and permit indexing of the cutter is effected 
When tige table approaches the limit of its return 
or left-hand stroke. Te this end, 
(Figs. 3 te .6) is mounted on the headstock te 55 
move with the table and is normally disposed 
as shown in Fig. 3 in a position te encounter the 
inner face B9 of a post {} rigid with an upstand- 
.ing frein the machine bed in the path of the tel- 
let. :To support the follet fer movement trans- 60 
verSelF Of the table motion se it may be released 
after being blocked by the stop, it is carried on 
the bifurcated end of a lever.  pivoted at .{}2 in- 
termediate its ends on the outer bifurcated end 
of .the-downwardly projecting arm 3 of a lever 65 
{}4 Which extends transversety of the table and 
carries a stop  against which the lever  is 
normally held by a spring {}{} te locate the follet 
in a position te engage the post {}. Intermediate 
its erds, the lever 64 is fulcrumed on .a vertical 70 
pin  on the headstock, and the other end of 
the lever is forked as indieated at {}8 (-Fig.-6) te 
straddie the spindle  aa]d is connected rigidly 
by two rods {}9 te opposite sides of the tatch deg 
release ring B. A compression spring ]{} (Figs. 

3 and 6) acting on the lever {}4 urges the latter in 
the direction of retraction of the table and 
against a stop 1! (Fig. 3) which is adjustable to 
vary the position in the table stroke at which the 
trip follet 5 encounters the post 
After the trip rolIer ll has engaged the stop 
surface 9 and caused the lever {}4 to be swung 
far enough te withdraw the latch dog 4, the 
follet is shifted Iaterally of the table motion and 
allowed to pass the stop as shown in phantom in 
Fig. 4. This is accomp]ished by an incline 12 
on a cam ï3 (Figs. 3, 4, and 5) positioned to en- 
gage a crosspin ? on the lever {}! in the final 
retracting movement of the t, abie and move the 
roller 8 inwardly as shown in Fig. 4. ïne cam 
is clamped against a part on the table and s!otted 
to permit adjustment of the cam by a screw 
14 (Fig. 5) fo vary the point in the final table 
movement so that the cam becomes effective to 
release the blocked follet. 
Means is provided for limiting the speed at- 
tained by the indexing motor 4! when it be- 
cornes energized so as to minimize the shock and 
impact incident to stopping the spind!e and the 
parts thereon when the dog 4 drops into the 
next notch on the index plate. Preferably, this 
means acts fo exert a magnetic drag on the 
motor and herein is an eddy current brake 
comprising a stator 1 (Figs. 5 and 6) adapted 
to be energized by direct current and coacting 
with a suitable rotor 11 such as an iron cylinder 
with copper inductor bars. A pinion 1 on. the 
rotor shaft meshes with a gear 1 on the spindle 
36 to produce a substantial speed reduction (pref- 
erably t5 to 1) between the brake and motor 
shafts. The degree of energization of the brake 
coil and therefore the magnitude of the resulting 
magnetic drag may be adjusted through a suit- 
able rheostat  i. 
In order to facilitate withdrawal of the latch 
dog 4. in the manner described above and fo 
minimize heating of the parts, it is preferÆed to 
maintain the motor 4 deenergized except when 
the indexing of the spindle is being effected. To 
this end, energization of the motor and also of 
the eddy current brak.e Il{} is controlled by a switch 
2 (Figs. 6 and 8) which is mounted on. the 
headstock housing 31 and is actuated in the ini- 
tial mevement of the lever {} resulting from 
blocking of the follet 58 by the stop post 
This is accomplished by a lug-II on the lever 
positioned fo engage a rolter 84 on the arm 
by which the switch is actuated as soon as the 
lever 64 starts te move. 
The switch is of the double throw type having 
a contact 8{} (Fig. 8) which is adapted, when its 
actuating arm 55 is freed by retraction of the lug 
, fo. disengage a contact 81 and open the cù'cuit 
through a relay ll by which the motor 4 is 
controlled, the eddy currentbrake {}{} being de- 
energized by opening of the same switeh. Af this 
same rime, contacts {}{} and IlS are engaged to 
connect the solenoid 3 across the power line. 
When the Switch arm is actuated by the lug 
as the latch dog ÆS is withdrawn from a notch 
on the index plate, the contacts {}{}, {}1 disengage 
and contacts $ and 9 engage thereby deenergiz- 
ing the so!enoid } aud .completing the circuit 
for energizing the motor 4. and the brake 
Operaion 
Let it be assumed that the parts are positioned 
as shown in-Fig. 8 with the table  moving to 
the left. After the cutter bas moved free of 
7 the grinding wheel and just belote the table lug 
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 2{} shifts the valve ! 9 fo reverse the table motion, 
the trip roller 65 will come into engagement with 
the stop surface 69. With the roller thus blocked, 
the continued movement of the table swings the 
lever 64 clockwise as viewed in Fig. 3, thereby 
shifting the ring 66 fo lift the latch dog 43 out 
of the notch 44 in the index plate 49 as shown in 
Fig .4. In this same movement of the lever 64 and 
substantially simultaneously with the release of 
the index plate by the dog, the switeh 8 is ac- 
tuated to energize the motor 4! and the eddy cur 
rent brake through the circuit above described. 
The indexing motion of the spindle starts im- 
mediately but before the next notch 44 bas been 
presented to the dog 43, the table will bave moved 
far enough to bring the incline 7 of the cam 
into engagement with the follower 76 of the 
blocked lever 6! and move the roller 68 laterally 
out of engagement with the stop surface 69. 
Then the roller is free to pass the stop so as to 
allow the lever 64 and the latch dog 43 fo move 
under the action of the springs 4 and 7{}. The 
dog thus cornes against the periphery of the 
index plate and drops into the next notch 44 as 
soon as the indexing motion of the spindle 
completed. When this occurs, the parts will be 
positioned as shown in phantom in Fig. 4. The 
indexing motion of the spindle is thus arrested 
.without severe shock due to the limitation on the 
speed of the motor imposed by the eddy current 
brake. The spindle becomes positioned accurate- 
ly as the dogs 43 seat fully in the plate noteh. 
In this return motion of the parts to lock the 
spindie in ifs new position, the switeh arm 86 is 
retracted by its spring so that the switch 
is opened fo deenergize the motor 4 ! and the eddy 
current brake 8{}, and the switch 86, 89 is closed 
fo reenergize the solenoid 3{} and thus actuate 
the valve 8 to resume the supply oï pressure fluid 
to the reversing valve ! 9/ The latter, having !been 
shifted fo its right-hand position by the dog 
will now adroit pressure fluid to the relay valve 
t8 to shiït the latter fo the right and thereby 
admit pressure fluid from the line ! 8 a fo the head 
.end of the cylinder . Movement of the table 
to the right is thus initiated. 
 If will be observed that while the latch dog 
is retracted, the solenoid 3{} isdeenergized so that 
-the valve member 3 ! is held in its right-hand posi- 
tion thereby interrupting the supply of pressure 
fluid to the reverse valve 9. However, pressure 
continues to flow from the supply line ! 8 a through 
the relay valve and to the rod end of the cylinder 
 to complete the table retracting movement. 
Therefore, even though the member 4 of the lat- 
ter valve is shifted to the right by the table dog 
{} as the table reaches its final retracted .posi- 
 Gon, the position of the relay valve 8 remains 
unchanged so long as the solenoid 8} is deener- 
gized and the spindle released by the latch dog 43. 
As a resUlt of this interlock between the indexing 
mechanism and the table actuator, the latter is 
held disabled and starting of the forward 'stroke 
of the table is prevented until the indexing of the 
spindle has been completed as evidenced by proper 
entry oî the latch dog 43 into a notch of th 
index plate. 
In setting up the machine prepartory fo sharp- 
ening a cutter, itis sometimes desirable, ïor e x- 
.ample, in changing the index ,plate 49, fo index 
the cutter spindle by hand. This may be accom- 
plished by turning a hand lever 9{} (Fig. 1) on a 
irockshaït 9! (Fig. 5) having an arm 9 fixed 
thereon wih its free end positioned for engage- 

6 
ment with the ring 
may be withdrawn. 
If is also desirable under certain set-up condi- 
tions to reciprocate the table.without indexing the 
5 cutter spindle 36. This may be accomplished by 
pulling outwardly on. a knob 93 (Figs. 1 and 3) 
which through a rod 
inwardly. The ïree end of the arm is engageable 
with the lever 6! and, when thus moved, holds 
10 the roller 68 in a position to pass the blocking 
stop 6}. The .position of the arm 9 may be re- 
tained by a bayonet lock 96. 
With the machine constructed as described 
above, it will be apparent that the action of the 
t5 indexing mechanism is correlated accurately with 
table motions thereby insuring operation of the 
parts in the proper sequence under all conditions. 
By employing a separate indexing actuator such 
as the motor 4 , the indexing motion which 
20 oï substantial length may be effected during a 
relatively short movement of the tble so that the 
overtravel of the latter which is required to allow 
ïor indexing oï the cutter may be reduced to a 
minimum. At the saine rime, the speed of the 
Z5 indexing motion rnay be adjusted to suit .varying 
conditions and adjusted so as to minimize the 
impact incident to stopping the spindle in each 
new position. The lateh dog may thus be utilized 
to position the cutter with the desired high pre- 
a0 cision while ai the same time minimizin .the 
length of each cycle oï table reciprocation and 
correspondingly increasing the over-all produc- 
tion capacity oï the machine. 
What is claimed is: 
«» 1. A cutter sharpener having, in combination, 
a horizontal table movable back and forth in au- 
tomatically repeated ïorward and return strokes, 
means on said ,table supporting a cutter to be 
sharpened including a spindle roatable about 
40 an axis paralleling the table motion, an index 
disk fast on said spindle and having peripheral 
notches, a latch dog mounted on said table for 
movement int and out of said notches and yield- 
ably urged, against the disk periphery, an elec- 
. .tric motor 'adapted when energized fo turn said 
index disk and said spindle, a lever mounted on 
said table and extendina transversel of the .tble 
motion, a second lever pivoted en one end of said 
flrst lever and extending parallel to the .table 
»t: motion, a stationary stop positioned to block one 
end of said second lever in the final return motion 
of s.aid table whereby to swing said flrst lever 
as the table continues, means actuated by such 
motion .of said frrst lever o withdraw said latch 
,,. dog and simultaneously energize said motor, and 
a carn engageable with said second lever and op- 
erable in the subsecluent rnovement of said table 
to swing the lever out of blocking engagement 
with s'aid stop and thereby release said latch 
t»o ïor inward movement, said motor.being deener- 
gized in response to entry of said latch dog .in 
the next notch on said disk. 
.. A cutter sharIener having, in combination, a 
horizontal table reciprocable back. 'and forth, 
 means on said table supporting a cutter o be 
sharpened including a spindle rotatable about- an 
axis paralleling the table motion, an index plate 
fas.t on said spindle and having angularly spacel 
notches, a latch dog mounted .on said table for 
70 movement into and out of said notches and yield- 
ably urged against the plate, a power actuator 
adapted when energized fo turn said index plate 
and said spindle, a lever mounted.on said table 
and extending transversely of the table motion, 
7. a second lever pivoted on one end of said first 



.lever andextending-.parlleI to:hetabIe motion, 
a sationary stop positioned ,te block one end of 
said :secont lever .in the .final .return-motion 'of 
saoE :oEbl'e .whereby to,swing sald first lever as 
 th.tbIe oninues, means aCtuaed, by such mo- 
tion.of said flrst lever %0 wi.thdrawsaidlatch dog 
..and-sLrnoEçanousty energize:satd actuaor,-and 
:a:cam engageable ,wtth said second lever anti op- 
erabIe in the continued movement of.saidtabte'to 
swin'he Iever out.of :bleking engagement. 
sid stop-and .thereby releasesaid la, ch ïog or 
movement into the next one of said notches. 
3.-A. cuiter sharpener having,. in combirmtion, 
-a "horizontal table-rCprocable back and foth, 
means en..said tab!e .supporting .a .cuiter .te 
sharpened..inctuding a spindle :rejetable out 
an..aXis paralleling .the table motion, an index 
member fast onsaid.spindle .and having notches 
angularty, spaced .te-correspond te .hespacing 
of .he.teeth on said cuiter, a:lach dogmounted 
o saoEtable for movemen nto and 'ou of said 
notches and. ieldably-urged toward .sCd mem- 
ber, a lever mounted on:said fable and .etend- 
ng ransversely of the table motion a second 
lever pivoted on one end of-said flrs.t lever :an 
extending larallel te the .table motion, a sta- 
tionary stop pasitioned-to"block one end f said 
secoml lever in .the final return motion of sCd 
table '.whereby te-swing sald flrst lever as .the 
tale..ccntinues, means .atuaed by such mof2on 
of .sai&'.flrst.lever te wîthdraw satd latch dog, 
means operable a an inciden te withdrawal 
said dog and release of said memberto. 
torque te said spindle .te turn Che latter, .and a 
cam eng.aeable wihsatd.second lever and op- 
erabte in the conmued.movement Of sai.table 
t-e sving he lever out of biocking ensement 
with sid sop ad tizereby releme, sid 
dog. for entryin Zhe next noch, pesented thereto. 
---4. A cuiter sharpener haing, .in uarnbinatiou, 
a horizontal -able reciprocable back and .Iorth, 
means on said .table..suppoing a .cutZer to be 
shaened including a o spindte rotatable about 
an.a:s pura2leling Vhe ble mofiion...an index 
member fast on said spindle and. haing rïtches 
.ang.tlarly paced te eorrespond te .fh-e spacing 
the.teethon said cutter,..a latch dog:mounted on 
saidtable for nmvement into anti out .of -aid 
notches and yiel-bly urgeoE »towar' saidï mem- 
 he, a,levermounteclon si-dble and extending 
transversely of the' table .mtion, a second lever 
pivotec[ on one end..of .said flrst ler and ex- 
tending parallel:to.the table motion,, stop means 
.losi, tionedto .block. oneend of .saï second..lever 
in..th-final eturnmoeon of.sàid .table wlzereby 
.to-sing. said fira lever a the :table:continues; 
man stua& hy such mtion .of,said lrst.lever 
te wi£hdraw sid la, ch dog_andreteaa saidmem- 
ber .for indexing mvemen% :arrd means .oper- 
able.-in. he- continued: moverrmnt .of:.sCd .table te 
swing, satd secord lever otïof bïockirg 
ment with said stop. 
. 5..A cuiter sharpaue.laiî,, in combination, 
a-horizontat tableecfpocsble Iack and:.fAh, 
means- on sai'd thle suppoting .acutter to".be 
sharpened incttding, a spïnde r, otätabta about 
Caxis paallellng tl table .magïon., an..Index 
member'fasç on.sid spindIe and. having notches 
angularly spaced %o correspond te- the. spaCing 
e'f:the teeth on said ourler, a itch deg motmted 
on«said :table for moement ino- ard eù of sa-id 
noches and. yietdablY urgedtw'ard-sa-id member, 
a part mounted en. sa!d table or movemen reta- 
ive- thereto longitudinall er .the, ta-bte motion-, 
,plrlng. means..av.ging saïd part in fhe direction Of 

8 
. feward.:stroke of :the .tzle, a :lever. piveteoE on 
.ai:d prt .and exten .-lonuall of 
-b. a:stina stop sitiod .t-blcck 
5 oE.:tble vhereb tomove-:ç'.asoEe-tle 
._cones, s "acuat b .suc "motion «of 
.sa. ,p -- wihdw sd dog  ret 
spdle f dexing.mcvemet, and :mea 
.erbe . the continuedmment of-d 
I0 o: more sad lever :ltel . . -table -motion 
.d out uf :blo engagement wth .saïd .stop 
.nd .theeb rele said :par .se -.o-.permt 
entry of sai latch .dog in : nex nÇteh 
sentedeto. 
I -'6. A'.oett shener ha.,.in cnau, 
a horontl Sle rprocable back  
means on safd .table-supi a. to:be 
.axis::palleng the table.motion, n.x 
I oed .te coespondto th¢ spac-.-t 
:teéth on said cuiter, "a late dog-mot 
sd table-for movement to and out of ïd 
'ch, a. part m-oted on said table :for 
25 mç longiudaly theto-:d.yleldbly 
.n ïhe.r of e.stk of%ho table, a-l¢r 
pïvoed on said and teudin longtudin 
o. the-çle motion, st mea sind. 
blo-e end Of sid le'-in  I 
30 .-of'.e o'er.stro of sai,%able where.to.me 
sd'prt as the table:oetlns, ans:actut 
og-nd.release said index membre', and a 
sid tble gagebte with said lver :. 
35 conn movement of safd table nd. orab 
 sg the ler,out 'of ,blocng ement 
%h-said stop Whery  relese sid rt and 
thefore the tutch dog for-ent OE the ,latter 
iH :he ne notch pres thereto: 
40 7. Acutter.sharper haï, in. combti, 
a eoEat. table:.reciproeàble.ack nd loch, 
m o sîd .table suprng a utr te be 
n .inud, ing a spind-le rotaahte abo 
an .aM. pamelg the .table motion,  .dex 
45 mb-:fast:en sspindle and hng, otChes 
angularly spaced  coespund o thë sDang 
of the tth on.said tte% a la%ch dog mounted 
 sd t for moent o :d out 0f.sd 
nettes aud.yieldab ,urged' :tord sd 
50 ber a r, ms.said table supg 
levfor mordent trversely n-d, lso lontu 
,na of he'.tabIe- tion,.stop moins-siion 
fo engage d le.r-in he final etunïmotion.of 
 55 mn 5v«een.e--lever nd, table.as :e bIe 
conn,..meanz acatd, 'bF. su  luntal 
eion, te, wih6raw sid..lh: eg. ad :release 
.said-de« member, nd- ..cam o- sid able. 
.ebte in. tte cen.u-movement.of he .able 
60 te: moee .id.lever e.ut. of enga-gemen 
.stop, meas vheeby. elee said-latch dog 
y in .the nex.nh »esen. there. 
-8. A. outrer sh having, n combiniez, 
a .hortat .t eple..hack and 
6'5  on. said rame suppng, .a eur .te be 
shapen incding a, spindle ogbte aboutan 
ax paralleng he table moi0n, an imdex.plàe 
fast on said spine and having therein an annu- 
ler series of hOChes spaced  cmu'eond te the 
70 auIa scg of he teth on a cur o"be 
sened u Itch dog mo on said rame 
for momet iu a out of saidnohes and 
yi:elb ged tord said .plate, n eleic 
mor Cpd' when -erze t.tu saoEd sgin 
 die, .a member "mounted on said table " 
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longitudinally thereof and yieldably urged in the 
direction of the forward table stroke, an element 
mounted on said member for movement trans- 
versely of the table motion and yieldably urged 
into a predetermined position, a stationary stop 
acting in the final retraction of said table fo 
engage and block said element when the latter 
is in said predetermined position while releasing 
the element when the latter is moved out of said 
position,, means actuated in the movement of said 
member after blocking of said element to with- 
draw said latch dog and release said spindle for 
indexing movement, means operating in the con- 
/inued return movement of said table fo engage 
said element and release the latter from said stop, 
and switching means operable fo energize said 
motor in response fo the withdrawal of said latch 
dog from one of said notches and to deenergize in 
response fo the subsequent entry of said latch 
dog in the next one of said notches. 
9. A cutter sharpener having, in combination, 
a horizontal table recipiocable back and forth 
in forward and return strokes, means on said 
table supporting a cutter fo be sharpened 
cluding a spindle rotatable about an axis par- 
alleling the table motion, an index plate fast on 
said spindle and having therein an armular series 
of notches spaced fo correspond fo the angular 
spacing of the teeth on a cutter tobe sharpened, 
a latch dog mounted on said table for more- 
ment into and out of said notches and yieldably 
urged toward said plate, a member mounted on 
said table to shift longitudinally thereof and 
yieldably urged in the direction of the forward 
table stroke, an element mounted on said mem- 
ber for movement transversely of the table mo- 
tion and yieldably urged into a predetermined 
position, a stationary stop acting in the final re- 
traction of said table to engage and block said 
element when the latter is in said predetermined 
position while releasing the element when the 
latter is moved out of said position, means ac- 
tuated in the movement of said member after 
blocking of said element fo withdraw said latch 
dog and release said spindle for indexing more- 
ment, means operating in the continued more- 
ment of said table fo engage said element and 
release the latter from said stop, and means op- 
erable as an incident to withdrawal of said latch 
dog to apply a turning torque fo said spindle. 
10. A cutter sharpener having, in combina- 
tion, a horizontal table reciprocable back and 
forth, means on said table supporting a cutter 
tobe sharpened including a spindle rotatable 
about an axis paralleling the table motion, an 
index member on said spindle and having there- 
in an annular series of notches spaced fo cor- 
respond fo the angular spacing of the teeth on a 
cutter tobe sharpened, a latch dog mounted on 
said table for movement into and out of said 
notches, a part member mounted on said table 
to shift longitudinally thereof, an element 
mounted on said part ïor movement relative 
fo the part transversely of the table motion 
and yieldably urged into a predetermined posi- 
tion, a stationary stop acting in the. final re- 
traction of said table to engage and block said 
element when the latter is in said predeter- 
mined position while releasing the element 
when the latter is moved out of said position, 
means actuated in the movement of said part 
after blocking of said element fo withdraw said 
latch dog and release said spindle for indexing 
movement, means operating in the continued 
movement of said table fo engage said element 
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and release the latter from said stop, and means 
operable fo apply a torque fo said spindle and 
turn the latter when said latch dog is withdrawn. 
11. A cutter sharpener having, in combina- 
5 tion, a horizontal table reciprocable back and 
forth, means on said table supporting a cutter 
fo be sharpened including a spindle rotatable 
about an axis paralleling the table motion, an 
index meraber fast on said spindle and having 
10 therein an annular series of notches spaced fo 
correspond fo the angular spacing of the teeth 
on a cutter fo be sharpened, a latch dog mounted 
on said table for movement into and.out of said 
notches, a part mounted on said table to shift 
15 longitudinally thereof, an element mounted on 
said member for movement transversely of the 
table motion, stop means engageable with said 
element in the final retraction of said table fo 
shift the element and said part longitudinally of 
 20 the table, means actuated in such movement of 
said part fo withdraw said latch dog and release 
said spindle for indexing movement, and subse- 
quently operating means actuating said element 
fo shift the saine laterally of the table and re- 
.25 lease the element from said stop means. 
!2. A cutter sharpener having, in combination, 
a horizontal table reciprocable back and forth, 
means on said table supporting a cutter fo be 
sharpened including a spindle rotatable about an 
30 axis paralleling the table motion, an index ruera- 
ber fast on said spindle and having notches angu- 
larly spaced fo correspond fo the spacing of the 
teeth on said cutter, a latch dog mounted on said 
table for movement into and out of said notches 
35 and yieldably urged toward said member, a trip 
element supported on said table for movement 
relative thereto, stationary means positioned fo 
engage said trip element in the final return mo- 
tion of said table and interrupt the further ad- 
-1o varice of the element with the table whereby fo 
cause relative movement between the trip ele- 
ment and table as the table continues fo advance, 
means actuated by such motion of the trip ele- 
ment fo withdraw said latch dog and release said 
45 index member, and cam means subsequently 
operable in the continued movement of the table 
fo disable said stationary means whereby fo re- 
lease said latch dog for entry in the next notch 
presented thereto. 
50 13. A cutter sharpener having, in combination, 
a horizontal reciprocable table, a power actuator 
energized selectively fo more said table back and 
forth in automatically repeated forward and re- 
turn strokes, means on said table supporting a 
55 cutter fo be sharpened including a spindle, an 
index member fast on said spindle and having 
peripheral notches, a latch dog mounted on said 
table for movement into and out of said notches, 
means actuated in the final retracting movement 
60 of said table to withdraw said dog from a notch 
in said member, fo turn said spindle, and then fo 
release said dog for reengagement with the next 
one of said notches presented thereto, and mech- 
anism responsive to the movements of said dog 
65 and operable while the dog is withdrawn to re- 
lease said spindle, to permit said actuator fo 
complete the return stroke of the table but to 
disable the actuator against starting the next 
forward table stroke until said dog bas become 
70 fully seated in the next notch. 
14. A cutter sharpener having, in combination, 
a horizontal table reciprocable back and forth, 
means on said table supporting a cutter tobe 
sharpened including a spindie rotatable about 
75 an axis paralleling the table motion, an index 
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memberfast on said spindle and having notches 
angularly spaced to correspond fo the spacing of 
the teêth on said cutter, alatch dog mounted on 
said: table for radial movement into and out of 
Said rotches, means yieldably urging said dog 5 
iïio aid notches, a collar encil-cling said spindle 
and mounted for. movement axially thereof, 
means, connecting said collar and said latch-dog 
t0 shift the latter inwardiy and outwardly in op- 
posite movementS of the collar, a trip element 10 
connected to said collar and supported on. said 
tablè for movement relative thereto in opposite 
directions, and stationary means engageable with 
saiff trip element in the final portion of the re- 
tracting movement of said tableand operable to 1,5 
shift sidelement relative to the table in a direc- 
tion to-move said collar, in a direction fo with- 
draw said. latch dog from one of said notches. 
MAE K. RANSOME, 
Conservator /or Saf]org M. Eansome, Incom- 20 
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